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PROBLEM #0; BONUS PAGE, READ IT AND COMMENT 
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PROBLEM #4; POLE VAULT POLE 
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The spherical pressure vessel has an inner diameter 
a thickness of 10 mm. A strain gauge having a 
p mm is attached to it. and it is ob.served to increase 
by 0.012 mm when the vessel i.s pressurized, 
the pressure causing this deformation, and find the 
in-plane shear .stres.s, and the absolute maximum 
i at a point on the outer surface of the vessel. Tlie 
steel, for which/4 = 200 GPa and = 0.3. 
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Chapter 8 Combined Loadings 









A cylindrical pressure vessel has an inner diameter of 4 ft and a , 
thickness of 5 in. Determine the maximum internal pressure it can : 
sustain so that neither its circumferential nor its longitudinal stress ; 
component exceeds 20 ksi. Under the same conditions, what is 
the maximum internal pressure that a similar-size spherical vessel 
can sustain? 







SOi-UTION 

Lvlindi-'cal Pressure Vessel. The maximum stress occurs in the 
circumferential direction. From Eq. 8-1 we have 


20 kip/irr 


p{24 in.) 


p — 417 psi 


Note that when this pressure is reached, from Eq. 8-2, the stress 
in the longitudinal direction will be rr2 = 5(20ksi) -- 10 ksi. 
Furthermore, the maximum stress in the radial direction occurs on the 
material at the inner wall of the vessel and is = p — 417 psi. 

Tliis value is 48 times smaller than the circumferential stress (20 ksi), 
and as stated earl er. its effects will be neglected. 





Spherical Vessel. Flere the maximum stress occurs in any two 
perpendicular directions on an element of the vessel. Fig. 8-2fl. From 
Eq. 8-3, we have 


20 kip/in" = 


p(24 in.) 
2(^in.) 

833 psi 


NOTE; Although it is more difficult to fabricate, the spherical pressure 
vessel will carry twice as much internal pressure as a cylindrical vessel. 








6-10. Members ABC and BD of the counter chair are 
rigidly connected at B and ilie smooth collar at D is allowed 
to move freely along the vertical slot. Draw the shear and 
moment diagrams for member ABC. 






F6-12. If the beam is subjected to a bending moment or 
jV/ = 10 kN • m, determine the bending stress in the beam at 
points A and B. and sketch the results on a differential 
element at each of these points. 









12-.1. A picture is taken of a man performing a pole vault, 
and the minimum radius of curvature of the pole is 
estimated by measurement to be 4..5 m. If the pole is 40 mm 
in diameter and it is made of a glass-reinforced plastic for 
which Eg = 131 GPa, determine the maximum bending 
stress in the pole. 






14-58. The tugboat has a weight of 120 000 lb and is 
traveling forward at 2 ft/s when it strikes the 12-in,-diameter 
fender post AB used to protect a bridge pier. If the post is 
made from treated white spruce and is assumed fixed at the 
river bed, determine the maximum hoi izontal distance the top 
of the post will move due to the impact. Assume the tugboat 
is rigid and neglect the effect of the water. 








